Heavy chain diseases (HCD) are proliferating -; -disorders of B cells secreting a protein made of a fragment of heavy chain devoid of light chains. Since the initial description of y HCD (Franklin et al., 1964) , similar conditions have been recognised for the two other immunoglobulin (Ig) classes, of (Seligmann et al., 1968) and ,u (Forte et al., 1970) . Whereas y HCD is usually characterised by a lymphoma affecting lymph nodes, spleen, and bone marrow, cx HCD is a disease of the IgA secretory system and involves the small intestine and mesenteric lymph nodes in most cases or the respiratory tract in a few (Seligmann, 1977) . This clinicalii delineation is not as clear cut as was previously thought, as we report here a case where the epidemiological and clinicopathological features were those of a HCD but where the abnormal protein belonged to the y class.
Case report and methods
The patient was a 12 5 years old Turkish girl who presented with a three year history of diarrhoea and severe malabsorption with marked physical retardation (height and weight below the third percentile, bone age retarded three years). Physical examination showed finger and toe clubbing and a distended abdomen with palpable tumours. Radiological investigations of the intestine disclosed _ l diffuse involvement of the whole small intestine with considerable thickening of irregular folds in dilated loops (Fig. 1) . Laboratory investigations showed a severe malabsorption syndrome with intestinal hypersecretion and steatorrhoea (Table) . Vitamin B12 absorption was not measured and 51Cr albumin studies were not performed. (Seligmann et al., 1969) .
Results
Electrophoresis of the patient's serum showed an abnormal broad band in the beta region accounting for roughly 10 g/l. Immunoelectrophoretic analysis with polyvalent antisera to normal human serum ( Fig. 2A) showed an abnormal heterogeneous precipitation line which extended from the x2 to the ,B2 region. This component reacted with anti-Ig and anti-y antisera and in these experiments the normal IgG line spurred over the line of the abnormal protein. It failed to react with several anti-K and anti-A antisera. As shown in Fig. 2B , the precipitation line of the abnormal protein completely crossed that of a K type Bence-Jones protein and did not inhibit its precipitation. Similar results were obtained with A type Bence-Jones proteins. Immunoselection with immunoelectrophoresis also confirmed the lack of light chains in the abnormal protein. Typing with subclass specific antisera showed that the abnormal protein exclusively contained determinants of the y 1 subclass.
These results demonstrate that this protein was a y 1-HCD protein. By immunoelectrophoresis, normal IgG and IgA molecules appeared to be present in roughly normal levels, whereas IgM seemed to be decreased ( Fig. 2A ) and this was confirmed by radial immunodiffusion (IgA: 1-4 g/l (140 mg%); IgM: 0 240 g/l (24 mg %). Results of immunochemical study of the sera of the patient's relatives were unremarkable.
Histological study of several intestinal biopsies taken in the duodenum and upper jejunum revealed a marked villous atrophy and an intense and regular infiltration of the lamina propria by lymphoplasmacytoid round cells (Fig. 3) . This infiltration widely separated the crypts, which appeared hypoplastic. The villi were distorted and markedly shortened; some enterocytes were normal but most were cuboidal in appearance and devoid of a PAS positive brush border membrane. Numerous intraepithelial round cells were visible. The total height of the mucosa remained normal despite thickened folds. This pattern was found in all intestinal biopsies but varied in intensity. The clinical palpable abdominal tumours were found at laparotomy to arise from enlarged mesenteric lymph nodes of the ileocaecal region. Microscopically, the medullary cords of these lymph nodes were diffusely infiltrated by lymphoplasmacytoid round cells, with preservation of the sinuses and of sparse primary follicles. of detectable light chains predominated in the lymph nodes, which contained scattered typical plasma cells that mostly stained for IgG or IgA with light chains.
Discussion
The clinical and pathological features in our patient were those typically associated with the common form of ax HCD (Rambaud and Seligmann, 1976) . The patient's age and place of origin, the chronic diarrhoea with malabsorption, the diffuse involvement of the small intestine by lymphoplasmacytoid round cells without spreading outside the gastrointestinal tract strongly suggested of HCD. The pathological findings were analogous to those of the early possibly non-malignant stage of of CD (Rappaport et al., 1972; Galian et al., 1977) . However, both the patient's serum and proliferating cells contained a y 1 HCD protein. The faint immunofluorescence staining of these y containing cells was not surprising, as, in our experience, this faint positivity was the rule in classical of HCD (Seligmanrn et al., 1969) . The proliferating cells in the lamina propria and the mesenteric nodes consisted mainly of lymphoplasmacytoid round cells but not of mature plasma cells. This finding has been met with in some cases of cx HCD (Tabbane et al., 1976 On the whole, the findings in our patient differed from (x HCD mainly by the class of the abnormal heavy chain. The proliferating cells presumably arise from IgG producing cells which are normally present in small amounts in the gut and which could have been triggered by local sustained antigenic stimulation (Watson, 1969; Seligmann, 1977) . The extreme rarity of digestive y HCD (as this is the first reported case) as compared to o HCD could well reflect only the normal distribution of intestinal Ig secreting cells (Crabb6 and Heremans, 1966) . We shall not discuss here the various problems of cx HCD, as they have been considered in detail elsewhere (Rambaud and Matuchansky, 1973; Rambaud and Seligmann, 1976; Seligmann, 1977) . We wish only to point out that an immunoproliferative disorder, which usually affects immunocytes of one given Ig class, may occasionally involve cells synthesising another class (Salmon and Seligmann, 1974) . This is similar to multiple myeloma where the proliferating clones usually produce IgG of IgA but where the malignant process may seldom affect an IgM producing clone. Also in B lymphocyte proliferations either with a maturation arrest (chronic lymphocytic leukemia, B type lymphomas) or with persistent differentiation into plasma cells (Waldenstrom's macroglobulinemia and analogous pleomorphic proliferations) the Ig product of the malignant clone usually belongs to the IgM class but sometimes to the IgG or the IgA class (Preud'-homme and Seligmann, 1972; Tursz et al., 1977) . The peculiar clinical and pathological pattern of socalled 'Mediterranean lymphoma' is almost always associated with the production of heavy chain disease proteins and not of whole monoclonal immunoglobulins. Exceptions to this rule are two patients with an entire monoclonal IgA (Chantar et al., 1974; Tangun et al., 1975) . It should therefore be emphasised that in our case we found a y HCD protein and not a whole IgG. The meaning of the remarkable link between this clinicopathological condition and the production of deleted heavy chains is unknown and several hypotheses have been discussed elsewhere (Seligmann, 1977) .
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